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(54) rasMo**] mmh^>^:^^mi^>if)i^^>^'^cvD':fu±:^ 



1 

(57) [ItitifScoaEffl] 

X^fS«±tc. ^^ftHi. *ttr^Jl':7r Xi/yr3> 
Hi. ^-:^J:<<h^>lo6^)K->'^•>^4:^t^K--:7•T■=€:^l' 

^:^c<ife4 0 0nmCE>/!t3tciSSITSIIl<OitS 



2 

*>6JaJR§n'5lf*ii 1 tciB*£cDlia:/?j4o 



3 

[f»^Ii6] ©CVD5=-f >-'>*F*9-C?Sflih7>i? 

:? r ;^ 3 > Ji i «:ii«-r ^ * ^ r . 

^, fria^^f^/^rtE*!!**!. 2~1. Sh-^JKOT 
-e. 2 0 0 n nifcLh©J?3 (ciSli-r^.^ 1 ©JftS;^^ v 

15155^ -I- 1 . 2 ~ 1 . 5 h -;KDT-C'. ii? 

i 1 -p©WHBJg«^W4*^ $t©liW:7'p-fe:^fitJiB^ 

[f»3jS]S 7 ] BulB*6iit<*®©BuiaiJ>^c < i 1 o©^ 
S^kSSRi. K^l^^i^ ->';3>*=^'>:'- 

6 iMD? $ ti g»*^ 6 tclB4S©ita:^«£. 
[li*3K8 1 i!>3& < i 1 ec©««©«ffl:7'nH2;^o 
f^K:, + >^^5=•^'i'7'^x■7i?l;- 
- > y-r 7^ f MiCti^ s ii*^ 6 (Cl3iS©*iW 

6«:gB«!4©JSa:;^ft. 

[St*® 1 0 ] ^3j?3B6 ©:&^K:seorf'p}!!snfcss 
[fi*Ji 1 1 } + >^<i$B«:wr s c v d 9^ + 

BiffB^^i' >'''>*l^t'SS 1 ©lteiltM?4©ftriB**^^<^"^^^ 
•7^r^$-art:> B5IB?- + >-''5rt'i^S®**S*2JKeiA3 

nri,>^j:i»<^®-ciriartSiJ5^+>''<S®4MiB» 1 ©*e 



2) i|#it2 9 1 8 7 9 2 

4 

%^<!mWii^<om^. griB9'i->>'>'i^EE:^;5!)n. 2~ 

1. Sb-Jl^WTT?. 2 0 OnmlJli:©/iStC«*R_hK: 

ii«-r -511 1 ©iiax T-vV't. 
mU^^l^'^nWJlifil. 2~1. 5 h-JV©T-C. S 

(cn 2 ©B(f s©;? § i<cmmir^m 2 ©*ia:^ 7' i . 

MIB9^i'>''f|*3E:'3*n . 2~1. 5 h-Jl/CTf. ii? 
10 i^f < i i> 1 o© h F-7'r-=&Jl'7 T 

»;=i>JB*B?tBMttT*;U7r;^i^'J 3>Jl©±t2^^3 
©mS©J^§«:iia3-i±^IS3©ii«xf- :7-i?r{i 

^ . mum 1 ©Its© X 7^ 7'-C«» 5 tV -5 bJIBII 2 © 

5t©iiffl7"a ■fe;^-c*5iB^ t >>'<^ffiKa 

[ 1 2 ] 1 ©iiifiiitf-*^ i frtB^ 2 ©^i» 

«if4i*3. S^fcilS^i. ^{b^^i. u^)zj:yir^i^± 

20 h^-Y Fi. ^K';•5'-'^-^©il^*^^^<^:*^ssssf 
391 1 (cfBiS©^:&&. 

[ft*3i 1 4 1 If *ia 1 1 <D-ism<cUr>xvm^iafc 
mm., 

{m(m 1 5 ] nm^ 1 1 ©:&SK:€eo-c{iF»[3n?t 

1 6 ] \m%^mm ( c V D ) 5^ + >^-<t*3tc 
30 g*>nfcafiLtK:. Kttr^ji/7T;^'>y=»>Bi F- 

S«±t£:^%< i t> 1 o©J«#l5f^*>6)S-S.tei*<*)l 
HfnB9^ + >-'-<F*3lI:*I*n. 2~1. 5l--Jl'©T 

40 

fff3?- + >''-fI^II:'3*«l- 2~1. 5F-^l'©T-C. X 

ttr ^:;u :7 T :^ >"J 3 >ii 4 B!riB«5^1*)l©±cc^ 2 © 
if5c©/5t3 {CitSir -5^2 ©iifll;=^ f . 
BtriB?••^'>-'^•|^II:t)** 1 • 2~1. 5 F-Jl'©Tf . iJ> 
J5: < i *> 1 o© F--'0 h «r^tJ F-^'T^-il/^ T ;^'> 

3 ^H^itfiaxttr r >; n>H©±K:a 3 

©3f ^©ii StCl^3#SII3 ©iiS y^^-y-p't^m 

^. 4-o©BtifB;^f-f ©cvD9'-v>>'>'rt 
rtf t>n . gifted 1 ©*t«©:^ f v zf-cmm $ n -stu ib 

50 < 1 4> 1 -3©|?j|Bi|i6l*Mf4*^. $t©*ta:?'cH2X-c 



5 

[ft ^ 1 7 ] tuia^^c < i ^> 1 o(D*6^t^*4;?>^\ ^ 
[0 00 1 ] 

imm±<omm^m^ :f^^mu. it^m^mmm (cv 

D) ^i'>/>*rttCiBg^n/cSg±6e:, JCttCDCintrins 

rinsic) T^Jl/:7 t X »; :3 >JlRC^*:i>^i: < i4> F->'^• 
> F*iaF'^^"L//cr'=e;U:7T;^t^U=2>jl;S:, 1^0 
C VD^i->>'>'F*30ffiKh ^>5^>^^(thin film trans 
istor:TFr)S«±tc«ffiu. %^M\i(OT'ejiy r ::^t^ 

[0 00 2] 

y'^x-^mmit^mmmm (pecv 

P E C V D :7*ci •fe;j^T'«. 2 fe— *fi<X>¥if ffi^ffi^lix. 
F^/rL/rSSS<*^'X(reactant qas)3?>5SSA2 tlSo 

2tj(CDmepj6ci*. ssae (rf) nEE^&^EPjrasn^ 

[000 3] ;AcSlffiEa-fe;l'3&sr^^ ^ 

•fe;^^. rfc^^^f4cD^i^1*^/c2t^c<o:^*^:^®^^UT 



(3) #1*2 9 1 8 792 
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[0004] ^B^B'feJKDft?^e&C?!*^'SM^:*^JiLr*5 

1. 0 0 0, 0 0 0Ji(±C7:>ili^?:An^Ci>&^nJtg-CS> 
^teO[)H^^CDT FUX«:pJfiECC'r'S/ca5?>(C^^. 'pf^ 

10 g;^3^^o 

[ 0 0 0 5 ] afHi F ^ 5r 7^>'>V XCCti;^* < 2 o 

^ (back channnel etched ;BCE)^)Si F ^ >S^X 5?r * 
€>o BCE TFT<DSa:StC*5C>'C^ffl3n5CVD:7* 

F m mmmmm^\^ c n 6 2 ocr>jfi#g<D± tc . k 

ttcD (r > F-::'*0) r^;^:7TX>'i; :3> ( i - a - 
S i ) Ji. -^OrccDiWiy >^ F-^^'O/cT^JV^ T 
20 X>^'Jr3> (n* - a-S i ) <Dl^CiMT'4>9. cne> 
j£rJ3iJ^C3[>3'0<DCVD^-i'>>'>'riiS*r^o F-:/U/c 
T*>»U"::^ 7X5>t;:3>Jlti^^4 O-'B 0 n m(DJ$.^X^ 

[0 00 6] F-r^'L/cT^^l-T^TX^"; n>H<D«ffi 

T^^^:7r X->y n>--c— ;;^C[)TFT(D 

30 T>t;br?rX->yn>Jl(DIRffi±5C F--':7*T't;U7 t X 
s <!: <Dpa»c» F - •:fr^}i^y r x u >JB5&iia'r * 

[0007] 

40 D^+>^'«c[>^'T?«a*rntf. F->'OF*rx-^^si[ 

;^coTFTSlg<Dita:7'a-feX3:>5?ft> 

n/cmc. ^^'>>'^stc^^n/c^aF-^^'>Fti:^^^^ 

[0 00 8].-^CDM:^. 8£*(Z>PECVD:7'n-feX«lg 
50 >J1<5: F-:^T't;U>'TXixy=2>liiOiiS«:3Ii^U 



Hz;^. ittSlJCDC V D 5^ 1- >>'N'-Ctf A^'? ;^ 

60x46 5x 1. 1 mmCC4>^c-5yt«>. ^f-S-^^StSi 

[0 00 9] SErj-C. 2tc^Bj®@Kj», XttT^Jl/:? r 
2»C<b«:*^.. 20 

[0010] 3p:^?«©fi©afl«j». 3tttr*iV-7 t;^^^ 

[0 0 1 1 ] 

V D ? -t" >^-«'F»3-C, Jt14T*JU:7 F - 

[0012] «F®ia:S:Wm3:. KttT^JU:? t 

-yr^ju^rxe^v iiii;cvD5=' + >-'< 

7 J^->'J =3»l?r*i«3H±S'X©Jia::^o-bXK 
c © :/a -fe ;^«:iS»3 js L,t:»J©»ffi*«affi-r 5 c i fe-c 
[0013] c©3^ * >.'<F^-csffi 1 ~ 1 omcmmm 

fP?rtf o tern W. ^ + >ArtgP©-f >->g=- * e» (in-si 
tu ';-x>i/'-7'nH2;:^:S:tf-5-C*3cfcl,io 7" 

**if4<!: F-^O hi>Sr^-r|^*-r?>{cW3!a-C*2>. C© 50 



#1^2 9 18 7 9 2 
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[00 14] 

[^WJ] *»B3«. ^ ♦ >>'^•|IS©^S F --'>•> h tc 

|g|DCVD5^+>.'<rt-C. X14T^Jl'7 7^i"J3 
>Si F-:^7*;i':' 7;^s^';3>IBi*aiBil/TSS 

[0015] 5t-r. s 1 /jsi^BjKiS-s/c:^^©!! 
it*inifieja::/7Xvii»«acvD^gi o<omm}tj:mm 

S^s^^tiS. c©i|g{*. a'-:^-6tcJ:^*H#l'F 
tHlSi3iO##C 8/0 1068 3* (199 S^ip 1.^2 
8Hllffl) (CPgTnStiTt^S. ita^ + ^^^l 2W. ± 
SI 4'^3lDS^P<!:. i?Emi^©^l©m®^cCib*' 
:^ai£A-7-*-Jl'F 1 6i^:S^-rS. €>L<«> ±B 
14»> Si— i*-e*9. -e©F«3g|5^ffi«C|^}gL/ 

■ct»r«>J:i>. 5^ + w<i 2i#iS|3K:tt. ^tt-c|gi©s 

®1 6i5}i^f^jaSK:$-Cf*Wc-9-fe7"di 1 8*5*)^., 

{fcr;u5i':7A©ji-ctSS3ti-5. tf-fe^^^a^i 8»:^ift 

(c^SS^ti-c. ll2©«@iorf'Pffl-r.5. 1?-Hz7-d?l 
8«. i'l-? F2 0©— JSglCgSSn. J^-f7h2 0« 

Sifi:&(niK:*^9^i'>>'-?i 2©^Sffi2 2*!S^-r{«uf 

rt^s. + h 2 0 «Sii::^r&)tcBjab-c* . t^-fe:?" 
1 8 7510 1 ©^ 1 6(^MLxmnRa^^m'r^mm 

5^l6]--©«J$'&pJ*B{C-r •2>. ';7F:t7«24». -tnz 
:^^H 8 iftlSg" 1 2©JSIfffi2 2i©ra-e-!?-fe 

2 6tt, U7 ^2^7«2 4*>6SeJll^>J#K:55aiLTU 
'j:7 h:t7b->2 6K. tf-fe^'^ir 1 8©'; 7 hP2 
8*a-3-CWO'SC:i*5t?^S<4g(C*iJ. f-fe7"drl 
8©/lSJ:D4>ii>L/£WSt,>SS'&*'rS. HtcttU? 
hf>2 6»2-PL3!i^7i^$nAj:i,i*s> y:? 4 
©JSH{ct>fco-CM«:^IK©y 7 Ff>2 6*s*oT'{) 
J:l>. **XgfeHin3 0W. ii«^ + >-'-<l 2©ffliJilffi* 
f >>'^• 1 2©SPm^© mrrsZ 

nr) (cgfiBssn^.. :^f;^^?SA'■^^':7■4 2tt. Jtag^i' 

1 2 ©0 1 (OmWi^^ L*'Xj?itA-7-Jh-Jt' F 1 6 

i^ra^©:</;^©v-x (En^snT) icgi^^ti-s, 
0i©®ffii6». RFa:^y-;^3 6icSi^3tis. 
a^Wv a^^a-FOt^ifFT (la^Sti-r) ^SrrO-O 
■rJiS9^ 1 2rt©1f-l2:7*5» 1 ^mcWi^^M^fc 
JbO. MiyfCcMSASj^A/cSfi^rJia?- + 1 23&>?. 

^*-r-5fc«i>©. «^3i>'<F;i/ (ssssnT) *«A«i$n 

[0 0 1 6] Hffl^gl 0«:«$Kr.2.K*/cf). Sri^ 
jH/SFjU Oth 3 ti-r) tc ««3 8*5«a5=-r> 



C5) 



-'^•l 2rt^n- K^tiT. 1 8±lcmi)^ti^o ' 

CDt^-YX^S, ^^3 6 Omm'-4 6 SmmT-ab^o 1^-^:7' 
Wam^J^ ^ rjitmtiC S 0: ^ e> h 2 0 4±i^ # 

^^y'^i s Rz^mw 3 8 1 (omm^cmmiS: 
(owiommmwm^i^Lmmit. mo. 5'-*^2-f>^ lo 

20. 3 2'-'*535. Semin)^^*^. 
[0 0 1 7] 2|s:^?g©Jiffl:7-p-feXtC5feSL-^. i^tUio* 

i|»^i'>/^'l 2»;^f;:^^5£m□«:/^L.TSfa^n 20 
[0 0 19] Jg^Sc^^c^^^^tcdy-Yr/oSIJgh^^i:';^^ 

T F TSffi±CD/N*^ - >j h ^ jKD±-vy- h ^ 

(OT'tJiy T ^>m^ciit \r—y'r^)\^yT:^%y') 

Zilymoni^mh^t.HX7^)\^V y :^UV ri> i^E-O 30 

[0 02 0] mitmmy- bmmm\it. :^^:^m^±(D 

S1H4 



i|#^2 9 18 7 9 2 
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wmm.^m3 00-35 o'oiidmr^ctxnhn 

^ Xrt^. ^'^>100--300scc mRO'T ^ 
T5 0 0-- 1 0 0 0 s c cm^. i- V T:^/Xi LTiD 
^1 0 0 0- 1 0 0 0 0 s c cmCC*tL/Tffll^r. ^ 

{bi^^iii^««§#^o y-h^fbsmai 

hmmm) (D0tb\i>m$iit. $^50-1 000 nmr 

[002 n tfc. :^mMo:>y'a'^:^x{:i:mmmmmt 
PMDA-ODA. •f':7n>. 2j<U^^^V>. 

[0022] S2{i. 3m(DCyDmiicr>J^v^^^> 

^^^i/Stci n/c??Bi ^(Dm:kmm 
Lryr-y'r'e)iyr::^tyv:^>m5 4-/)^. m2 0 0 

[002 3] {t^6^:^cCJta::^P-fe>^RC>*-e<D^?iBl^fr 

[0024] . 
[«]] 



110 accm 
S50 aceai 
3900 seeili 
600 watt 4! 
1.2 torr 
1000 mill 
397*C 
340*C 



[0 02 5] 
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[0 02 6] * 

0.5% PB3 in 

::7'T^;i' :7 T X 3 >^^^m < IS 5 C i :?&5pJtgi J'j: 
[0 02 8] S/c, *^qHcD$^>^;^^•^^>^^'^'X7"A 



«NFit2 9 1 8 7 9 2 

12 



275 ficca i 
1550 sccmi 
300 v«ttB^: 
1-2 torr ; 
1000 alia i 

320*C 

>K [^3] 

27S scan i 
1000 aeeaj 
500 scan ; 
300 vattfi! 
1.2 torx ; 

1000 SDllS; 

397*C 
320*C 

[0 02 9] ->>!5^;^5^1'>>'^'CVD:7•p-feX(DWJa14 

W:J:'Sv^^^?SfJ^f Stcjj. Kttr^JU:? 7XVUrj> 
c?:)m^e^^:!&^Ml>tgtl'C*S„ K-:7'T^;l':7 r Xt^ 

»; 3 >of<;^e^^mme^^«. i o ( o h m - c 

lO-'*" (ohm-cm) -^(D^-^--C*-5o 
[0 03 0] (HJfef'J) ^4ic^r$ti^it>:7-jUNo. 

2) 5 0 nmCDT^;l':7r Xi/y n>(D:*a 

3) m^com^xy-vmmm^mm. no. 2r« 



(7) #1*29 1 8 79 2 

13 14 

4) mc^ i^>^^ifcmx9tifcm<DmL{.^Mm±(^Mn ^ co 03 1 1 



1 




1.4 i 1.0 X 


2 


0 


9-2 1 0.5 X 10-" 


3 


200 


6.0 ± 1.0 X 10-" 


4 


400 


1.7 ± 1,0 X 10-10 



[0 03 2] ^43&:'6t>3&^'5»J:^tC. V-- h^fbl^^O 
;U3 ) :&i64 0 Onm ('^>y'JV4) (OTST^lI^Xl.^ 

fc. 2 0 0nm£l±CD/S3T«, i&S9!lg«M^c:^* < 

[ 0 0 3 3 ] -5^- hmimmm^ um^ 2 o o nm* 

[0034] t?iJ?S$n/c^ffitCOC:.TSiBJ^ 
[0 03 5] Mcc. ;*:|%Ba«5fiSj:t:afl^^a{CMl/riS0^ 



[0 03 6] 

JlCDr^^CDr4^^:iDTtC. IHIDCVD^i'>>'^'|^T^ 
[SScDM^^jrl^HJ] 

20 [ia 1 ] *^BjcD^*tetcfflc^e>n/c:7-^x-7ajtacvD 

[132] C VDS0:a$n/ci3®^a&©>^^'> 

[??-^<D|{i?B] 

1 O-r^-^X-^jij^acVDJ^a. 1 2-Jtffl5^i'>>'>\ 
1 4-±®. 1 6-*|^lC7)Mffi:^CiUj*7XigA-5'-3i-^- 
Jl/F. 1 S-it-fer^a?. 2 0— >i':7h. 2 2-JSil 
m. 2A-'')y V:tyU. 2 6- V:7 h:^-r;e>. 28 
•••»;>'hP. 3 0-;^'X9StliP. 3 2--ffliJ|gffi. 3 6- 
30 RFaJ:t)y-X. 3 8-Sffi. 4 2-;^'X?jSA>'^V :7\ 
5 0 -TFT»^. 5 2-^>**:^t/-^-$^a>y-- hSSm 
#eiitW*4Ji. 5 4-X1fT'=&;Ur?TX2^tjn>, 5 6- 



[SI2] 
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^¥f2 9 1 8 792 
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94301. -'N'n r>^uh. ^3L':fxii 

- X h y - h 916 

(72)^ej* y;t:7 tyy:.y 

95127. 1f> y-tf. -yr^-^^ 
TC/'a::!;!.— 3307 
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